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THE CHEMIST IN 


THREE WARS~—II 


By OTTO EISENSCHIML 
PRESIDENT, SCIENTIFIC OIL COMPOUNDING COMPANY, CHICAGO 


THE Present WAR 


Now that we are in the midst of the second World 
War, what is the set-up among chemists for support 
of the war effort? Have we organized our forces so 
that they ean be and are being utilized in the best 
possible manner? 

I wish [ could answer this question in the affirma- 
tive. 

The top government agency created for scientific 
war work is the Office of Scientific Research and 
Development, headed by Dr. V. Bush, president of 
the Carnegie Institution of Washington. This office 
can both initiate war projects or solve them; in prac- 
tice it also functions in an advisory capacity. Much 
actual work is being performed under the direction 
of the National Defense Research Committee, of 


which Dr. James B. Conant, president of Harvard 
University, is chairman. This committee has two chief. 
divisions pertaining to our line of work, that of chem- 
istry and physies; organic problems are in charge of 
Dr. Roger Adams, of the University of Illinois, in- 
organic and industrial chemical matters are under 
the direction of W. K. Lewis, of the Massachusetts 
Institute of Technology. The National Inventors 
Council, under C. F. Kettering, is designated to sift 
novel thoughts submitted to it. Some problems, which 
are military secrets, have been assigned to government 
controlled laboratories; there is no doubt that these 
tasks are being handled well, and under fine leader- 
ship. 

So far, so good. What we need next is a complete 
roster of all chemical talent in the country; such a 
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roster would make the over-all picture look promis- 
ing. Right here, however, is where the first flaw 
begins to show. Our national roster is not complete, 
nor nearly so; yet, without a complete card index, 
our top agencies are like an army without an inven- 
tory of its manpower. An incomplete list of our 
chemical talent is about as useful as a telephone direc- 
tory with half its pages missing. In our directory, 
I am afraid, even the information that has been listed 
is not sufficiently accurate. 

The preparation of a complete roster to cover our 
entire chemical brainpower must be based on two in- 
dispensable conditions. For one, we must have a 
questionnaire which is worded right; second, this 
questionnaire must reach everyone who has useful 
knowledge or ability. I regret that, in my opinion, 
neither of these two conditions has been met by the 
national questionnaire nor any other I have seen. 

The questionnaire sent out by the American Chemi- 
eal Society in October, 1940, to form part of a 
“National Roster of Scientific and Specialized Per- 
sonnel,” and sub-titled “Jointly Administered by 
National Resources Planning Board and United 
States Civil Service Commission,” inquired thor- 
oughly into routine qualifications; in fact, it bore a 
close resemblance to an application blank. Much 
stress was put on scholastic background, publications 
and similar matters, when it might have been advis- 
able to go more deeply into qualities particularly 
useful in war, such as chemical work performed dur- 
ing the last war and, still more essential, into the type 
of mind possessed by the registrant, whether inven- 
tive, inquisitive, supervising or routine. The statisti- 
cal information derived from a roster compiled by 
present methods is scarcely adequate to allow an 
opinion of a man’s capacity in a national emergency. 
We may learn from it that a man’s height is five foot 
eight, but we do not learn if he is resourceful; we 
may find that he can read French, but we wonder if 
he is persevering or tires easily. We are informed 
how old he is, but not whether he is an organizer or 
a routine worker. At a time when speedy chemical 
action may be as decisive as in a commando raid, the 
questionnaire digs into positions held in the past, in- 
stead of asking, “What can you do now, and where 
do you think you fit in best?” 

All in all, the picture of the registrant that emerges 
from this national questionnaire is far from illuminat- 
ing. 
The gravest fault I find with this questionnaire, 
however, is that it did not reach and was not de- 
signed to reach every one willing and able to render 
Neither the American Chemical 
Society nor other organized groups of chemists com- 
prise all members of the profession. Some indepen- 
dent thinkers—and they are not the least valuable— 
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shy away from membership in any group; others are 
staying on the sidelines for reasons which do not ma. 
ter. Fact is that many chemists do not belong ty 
existing groups, and so long as they are not included 
in questionnaires, our rosters will remain incomplete 
A close coordination of all our mental resources mean, 
regimentation, voluntary and temporary, but regi. 
mentation, nevertheless; and unless regimentation j, 
thoroughgoing it is a failure. I believe therefore tha 
a special effort should be made at once to add to oy 
home front all men of chemical training or ability wh 
do not belong to organized chemical groups. Their 
patriotism is as unquestioned as ours, and they yjl 
no doubt cheerfully join us, if and when approached. 

Furthermore, we can not afford to overlook thos 
who have no chemical degrees or formal schooling, 
Some of our best inventive minds received little oy 
no college training, but have within them that spark 
which no amount of education can supply. Heaven 
help us if we close our doors to the Thomas Edisons 
and William Hoskinses, who never saw the inside of 
a college. In wartime the emphasis is on achieve. 
ment, not on learning and degrees. When we need a 
war song, we turn to the man who can write a tune, 
whether or not he has a diploma from a musical 
academy. On the battlefield a sergeant who can move 
a gun across a swamp is worth ten officers who know 
Napoleon’s Egyptian campaign by heart. One of 
the finest chemists with whom I have worked gradu- 
ated from a little-known pharmaceutical college; and 
I have two men on my staff who never had more than 
high-school training, but whose tangible achievements 
have made history in their particular field. One of 
our partially trained chemists has worked out a spe- 
cial oil which increases its technical value manifold. 
Yet, he has no college degree, and for obvious reasons 
his work has not been and probably will not be pub- 
lished. If he were to fill out a questionnaire, the 
column “Publications” would remain blank, thus 
creating an erroneous impression. Incidentally, none 
of the three men I have mentioned belongs to the 
American Chemical Society or to any other chemical 
organization; their names are on no roster, local of 
national, nor have they been given any opportunity 
to register. 

This leads us to another weak spot in our armor. 
A tendency prevails in some circles to undervalue ow 
collateral artisans. Nevertheless, without them the 
industrial chemist would be helpless. I once had ¢ 
foreman who could take a few pipes and couplings 
and turn them into almost any kind of apparatus ! 
needed. I would like to see him on the roster. Per- 
haps we ought to enlarge the circle of our coworkers 
still further. I have known ordinary laborers, whose 
power of observation and interest in their work have 
been responsible for vast improvements. These ‘lite 
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of workmen are potential shock troops of industry, 
and in war-time should be placed where they can do 
the most good. They should no more be allowed to 
work in non-essential lines than a chemist should be 
permitted to drive an army truck. 

A new questionnaire, recently prepared by the De- 
fense Committee of the Chicago section, American 
Chemical Society, contains two questions that intrigue 


me: 

1, Are you of an inventive turn of mind? What have 
you invented? List even little improvements you 
have sponsored. 

9 Give names and addresses of people you know (not 
members of the Chicago section) with unusual ability 
in any collateral work. 


At last we are getting somewhere. Not only will 
Chicago obtain essential information from its own 
members by asking these pertinent questions, but it 


| will create a real census of many other worthwhile 


minds in our line of work. Chicago will be able to 
put its fingers on those who possess unusual ability 
in collateral fields, whether it be glass blowing, me- 
chanics, photography, repair work or any of the other 
talents and skills that are called into play in industrial 
war work. 

Nothing that I have said should be misconstrued 


s into an expression of disrespect for pure chemistry. 


Many problems, if they are to be solved, call for the 


® highest kind of chemical training and require large, 


well-equipped laboratories. Cracking processes or 
condensation plasties could not have been developed 


» by poorly trained chemists in basement workshops. 


Germany never would have achieved her early superi- 
ority in dyes and pharmaceutical products without an 
army of well-schooled men; nor could we have accom- 
plished what we have done in the last twenty-five 
years without equally fine research chemists and or- 


# ganizations. On the other hand, we should recognize 


that many problems ean well be attacked by practical 
men with the meager means at their disposal and by 


: simple and direct methods. With the growth of chem- 
® istry, subdivisions among chemical workers have 


developed both vertically and horizontally; horizon- 
tally—in different fields; vertically—different grades 
of men in each field. As in our armed forces, there 
should be no feeling of superiority or jealousy be- 
tween different branches of the service, or between 
the officers and soldiers in each of them. Just as the 
Army, Navy and the Air Force, and within them all 
personnel from generals to kitchen police, must co- 
operate to the fullest extent, so pure scientists, indus- 
trial chemists and practical workers in all chemical 
lines must join wholeheartedly in their efforts to 
achieve the best results. To disregard this principle 
is to nullify everything we are trying to accomplish. 
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It is highly regrettable that we have not proceeded 
very far beyond the creation of the Office of Scientific 
Research and Development and the National Inven- 
tors Council. What we need badly are local organiza- 
tions throughout the United States to supplement 
those of national character so as to put a broad foun- 
dation under them. 

In this respect remarkable work has been done by 
Robert C. Brown, Jr., a patent attorney of Chicago. 
He recognized the need of technical organization for 
our war effort as early as 1940 and, almost single- 
handed, translated his ideas into accomplishments, by 
founding the Associated Defense Committees of the 
Chieago Technical Societies, in which twenty-three 
technical and engineering bodies are represented. 
Over seven thousand scientists, technologists and pro- 
duction engineers in the Chicago area now cooperate 
through a committee of delegates. A working plan 
for complete cooperation between the local office of 
the War Production Board, the Chicago ordnance 
district and other Government agencies on one side 
and the Associated Defense Committees on the other 
is already partially in operation, with Mr. Brown 
furnishing the connecting link through his appoint- 
ment as consulting director of the Technical Develop- 
ment Section of the Chicago Region of the War 
Production Board. This gives the Associated Defense 
Committees at least a semi-official status and means 
an important step in the right direction. 

Milwaukee and South Bend also have organized 
Associated Defense Committees, and plans are under 
way to form similar committees all over the United 
States. Eventually a National Associated Defense 
Committee will assume leadership of the entire move- 
ment and coordinate the efforts of the local sections. 

That all this important work should have been left 
to the unselfish patriotism, the vision and the energy 
of one man, is something I admire, but do not under- 
stand. While he has accomplished a Herculean task, 
we as a country still find ourselves far from our goal. 
We do not want to achieve a perfect national organi- 
zation of chemists and other scientific or technical 
brains after the war is over. We want it now and 
should have wanted it yesterday and the day before 
yesterday. No matter how well single localities may 
be functioning, their numbers are puny when we con- 
sider the picture as a whole. Wars are won by 
armies, not by isolated units. 

Why no national organization of this kind has been 
formed to extend fully into local spheres, I do not 
know. We have before us the example of the Army 
with its local draft boards and of our political parties 
with networks covering each precinct in every district. 
Unless we bring cooperation of all technicians like- 
wise down to the grass roots, we shall have fallen 
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short of the primary requisite of our duty: we shall 
have failed to mobilize our full power, and this means 
that we shall be unable to put it to concentrated use 
when most needed. 

Local boards must be created immediately, if we 
are not going to be too late, and they should be organ- 
ized after a standard pattern. Uniform rules must 
necessarily be worked out at headquarters. Ques- 
tionnaires should be drawn up with the utmost care 
and with appeal to our three distinctive groups, the 
scientific chemist, the industrial chemist and the prac- 
tical man. I would hold each local group responsible 
for enrolling all workers within its district. I further 
recommend that government inspectors eall at all 
plants to insure complete enrolments. So far as 
chemists are concerned—TI am using the word in its 
widest sense—we are still trying voluntary coopera- 
tion; but in every previous war voluntary systems 
have given way to enforced draft, because the volun- 
tary systems have never worked satisfactorily in the 
long run. Had we not best anticipate the inevitable? 
Time is getting short. 


The present war has not yet produced anything 
startlingly new from the chemist’s point of view. 
Nevertheless, there is plenty of chemical work in 
sight. Among many other things we must now, 
strangely enough, do what German chemists had 
already learned to do in the last war—work out sub- 
stitutes. Twenty-five years ago we had command of 
the seas and the world’s resources, while Germany 
was blockaded. To-day it is we who are blockaded 
in regard to some vital war materials. Hence, Ameri- 
can chemists are called upon to use their ingenuity to 
supply the country with substitutes. 

I use the word “substitutes,” because it is generally 
used; but it is not a desirable expression, smacking 
as it does of the German word Ersatz; it carries with 
it an overtone of disdain, an implied apology, an 
intimation that what we are offering is something to 
be used only until something better is developed. 
Yet, a substitute may be better than the original 
article, as when we use silver in place of copper. 
What we are really looking for are not substitutes 
at all, but replacements. This word carries no stigma, 
and we all understand that a replacement article may 
be inferior, equal to, or better than the standard 
material. 

This replacement question needs much clarifying. 
Most of all, it should be generally understood that a 
replacement product need not be identical with, or 
even similar to the article it replaces; all it is expected 
to do is to answer the same purpose. 

“Is Oiticica oil a substitute for tung oil?” I have 
been asked time and again. 

“Ts a detective story a substitute for a movie?” I 
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have countered. “If you want a couple of hours » 
light entertainment, yes; if you want to hold a girl's 
hand, no.” 

A pair of cotton stockings is not a substitute f,, 
silk hosiery, but a replacement, better in some Ye. 
spects, worse in others. As dessert, apple pie may 
be a replacement for ice cream, unless you are lookine 


for something to cool your insides. I think all ihe ; 


ists have a clear picture of the issue, but the gener) 
public needs enlightenment; for once this elementary 
analysis of the substitution problem is understood 
many questions, now hazy in the public mind, yjj 
lend themselves to more intelligent discussion. Tak, 
the subject of “rubber substitutes,” for instance, hp 
daily press is full of it and treats the question 4s jf 
rubber substitutes, meaning the duplication of natp. 
ral rubber by synthesis, were the sole answer to the 
problem. We hear that the total consumption of 
rubber in the United States is 800,000 tons, and there. 
fore it is taken for granted that 800,000 tons of syn. 
thetic rubber must be produced to reestablish the 
normal balance between production and consumption; 
even the Baruch-Conant-Compton report apparently 
takes this view. Yet, I wonder if events will no 
prove that those who subscribe to it have missed q 
salient point. If every one understood that what we 
must do is replace rubber, not duplicate it, many of 
our experts might revise their figures. Rubber is 
used for any number of purposes, from bathroom 
mats and dress shields to the inner tubes of tires 
But every one knows that a bathroom mat can be 
replaced—not substituted—by a cotton rag; in dres 
shields oiled silk will do very well; but for inner 
tubes we probably will need natural or synthetic rub- 
ber. 

What becomes of our 800,000 tons of synthetic 
rubber when we look at the situation with a view of 
replacement instead of substitution? Let us assume 
for argument’s sake that normally one per cent. oi 
all rubber goes into bathroom mats and one per cet. 
into dress shields and other sanitary accessories; by 
replacing it with cotton rags and fabrie impregnated 


with drying oils, respectively, we already have «tt 


these 800,000 tons by 16,000 tons a year. Does I 
not seem reasonable to think of replacement in othet 
lines where rubber is used now, before burying ou 
selves in a statistical avalanche? 

Here is where our chemical organization coull 
function rapidly and successfully. The mere break: 
ing down of the rubber question into components 
emphasizing replacement rather substitutio. 
would make the whole problem appear at once mut! 
less formidable. The National Defense Resear?! 
Committee, with the help of all local committees 
should separate all uses of rubber into special groups 
with a clear analysis of the purposes for which eat! 
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article serves. The more thorough the subdivision, the 
more useful it will be. We know that rubber is by 
no means an all-around perfect material. It is 
affected by sunlight, heat, air, oil, steam. Many of 
its good qualities do not matter at all for some pur- 
poses 5 neither bathroom mats nor dress shields have 


May 
king to snap back when stretched—and there is no reason 
hen. Wwhy they should be stretched. Rubber has been used 


| for many articles as a matter of habit or on account 
of price. For purposes of replacement all that is 
necessary is to draw up intelligent and thorough 


vil pecifications for the proper material wanted, with- 
‘ake Mout mentioning rubber at all, and many problems that 
The ook difficult will become simple. What we need for 
3 if Migdress shields, for instance, is not rubber, but a water- 


proof material that ean be used to impregnate a 
abric without damaging it; it must be light in weight, 
Breasonable in price and resistant to the excretions of 
he human body. That is all. A properly oiled fabric 
vill not only answer these specifications, but may out- 
perform rubber. I am willing to go on record that 
Syhen this war is over, rubber will not come back into 
Senany fields in which it has reigned supreme up to 
mow. Like other undisputed champions, it may lose 
its crown, once its supremacy is seriously challenged. 
An intelligent and minute subdivision of the uses 
Sto which rubber is put and for which replacement is 
Mdesired, is essential. Take the subject of rubber gas- 
mxcts, for example. Entirely different specifications 
sewill have to be drawn up for gaskets used in plumbing 
Bend those used on fruit jars; but even the specifica- 
mtions for fruit-jar gaskets will differ according to 
vhat is inside the container. A jar containing pickles 
ill call for a type of gasket different from a jar 
2 ontaining mayonnaise. The great advantage of a 
methorough subdivision is that each replacement mate- 
¢ rial need only cover a small range, and that within 
methis small range it may easily be better than rubber, 
: vithout possessing any of the qualities for which 
ep ubber is unique. Let us remember that a good short- 
‘ stop need only be a good fielder and batter; it does 
got matter whether he is also a good golfer, or whether 

mee can speak Portuguese. 
i The proper subdivision of our replacement prob- 
mens is one of the principal tasks for our organized 
hemieal forces, wherever a replacement problem must 
me attacked. After that it is a matter of distributing 
: he problems into small fractions that are not un- 
ieldy. Each subdivided problem will naturally go 

to those specialists whose knowledge seems most 
(aptable for any particular goal. The development 
Sef 2 genuine rubber substitute, in the sense of a syn- 
t thetic duplication, ealls for highly trained research 
ciemists commanding big resources; but the develop- 
ment of replacement products calls for chemists of 
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all kinds, in fact, for technical men of all kinds. Once 
the rubber question is broken into fragmentary prob- 
lems which can be easily understood by laymen, it 
would also be criminal folly to underestimate the 
service that can be rendered by the intuition, experi- 
ence and skill of those who are versed in related arts. 
Excellent solutions may easily spring from individuals 
who have no knowledge at all of rubber itself. 

What holds good for the rubber problem holds, of 
course, equally for many other shortages with which 
we are beset; but as the parallelism is obvious, a 
detailed discussion of other materials is superfluous. 


Considerable dissatisfaction exists among many 
American chemists, because their energy and patriot- 
ism has not been harnessed to obviously pressing 
national needs. Chemists are aquiver to use their 
ability in the war effort; I am as sure of it as I am 
that our soldiers are eager to get into battle. Yet, 
many capable chemists are standing by with nothing 
worthwhile to furnish them an outlet for their enthu- 
siasm. Is everything chemical in so perfect a con- 
dition that we ean afford to leave all this potential 
ability and experience idling around? 

Perhaps more problems would be available if we 
were allowed to hunt them up ourselves rather than 
wait for the military men to bring them to us. If 
we chemists were better informed about what is going 
on at the front, we might be able to initiate new ideas, 
possibly even one as revolutionary as the first Ger- 
man gas attack. The trouble as I see it is not that 
we chemists will fail the Army men when they come 
to us asking questions; the trouble is that they may 
not know what questions to ask us, and we, ignorant 
of the situation, are too uninformed to help them. 

Let us assume that certain important war materials 
are being affected by the heat of the Sahara or the 
fog of the Aleutians. The Army sends out an SOS 
call; it goes to our National Defense Research Com- 
mittee, which in turn will immediately formulate the 
problem into chemical terms and—after completion 
of the proper set-up—will send it to local boards for 
urgent action. But meanwhile much time will have 
elapsed and considerable damage may have been done; 
for most likely the Army’s call will not be sent out 
until a serious fault has already developed. 

In order to expedite the work, or perhaps prevent 
harm before it has made much headway, why not 
have chemical observers at our fronts? We have 
press correspondents, why not chemical scouts? It 
would be their duty to note the conditions under 
which military equipment is used in the tropics or 
in the arctic, and they may advise preventive rather 
than remedial steps. Even with a complete organiza- 
tion of our chemical forces at home we must, under 
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existing conditions, cross each bridge when we reach 
it—if we have a bridge. By receiving advance notice 
of impending trouble, however, outlined to us by 
trained observers, we could save considerable time 
and, conceivably, even prevent a military disaster. 

Admittedly, complete confidence in military matters 
can only be given to a select few; but there is no 
reason why chemists should not be included among 
them. The more we chemists know about military 
matters, the more readily we can cooperate. The 
German professor who suggested the gas attack at 
Ypres was not asked for it; but he saw for himself 
that trench warfare was tending toward an intermin- 
able stalemate, and he offered chemical means to over- 
come it. Presumably, our chemical seouts may like- 
wise originate by themselves chemical measures of 
either an offensive or defensive nature, which could 
have a decisive influence on the outcome of the war. 
So long as we are satisfied to do no more than supply 
chemical first aid, we shall play a secondary part. 
Chemists can do better than that, but in order to do 
so, they must be given an opportunity to be more than 
advisers. 

When and if our organization is functioning 
smoothly, problems will be submitted to our local 
boards. Some of these problems will be of a confi- 
dential nature, and care will have to be taken that 
only men are put to work on them whose loyalty 
is beyond question. I can visualize many other prob- 
lems, though, which are not secrets and could be 
posted publicly, so as to give everyone an opportunity 
to put his brain and skill to work. Let these notices 
appear in thousands of places, in laboratories, fac- 
tories, post offices. Or are we too proud to let people 
know that we are in need of certain improvements? 
Everybody knows now that we are short of chromium, 
tungsten, rubber. We are not too proud to eall for 
money in form of bonds; why shy at technical con- 
tributions? Cooperation between workers and man- 
agements has already produced splendid results. Is 
there any reason why this cooperation should not be 
put on a broader basis, including not only working 
conditions, but also matters of warfare? 


This, then, is the set-up I envision to accomplish 
a complete mobilization of our chemical strength. 

First, a supreme chemical council to govern all war 
work. It should have representatives from all chemi- 
cal branches, scientists, industrial chemists, practical 
men, and be subordinated only to a national board 
- of directors, provided such a board exists or will be 
created. 

Second, a large number of trained chemical scouts, 
keen, imaginative and experienced. They are to 
gather at the source whatever war problems present 
themselves, offensive, defensive or remedial. 
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Third, a nation-wide roster to include al] chemica} 
talent, college-trained or not, both inside or Outside 
existing chemical organizations. 

Last, chemical groups covering each territory 
modeled after a uniform pattern worked out by th 
national supreme council; these local boards to be jy 
contact with each other as well as with headquarters 
and to be associated in turn with working groups jy 
collateral fields. | 

With such a set-up the handling of all chemieq 
problems will be greatly simplified and their solution, 
hastened. We shall then not only answer question; 
asked of us, but our scouts at the front will originat, 
questions ard formulate them better than would \y 
the case if the reports came to us through military 
channels. 

I have so far spoken mainly of problems submitted 
to chemists for solution and not of ideas that may 
originate in chemists’ minds. Ideas of this kind ar 
now being taken care of through the National In. 
ventors Council and need not concern the National 
Council or the local boards. 


It is now nearly a year since we were forced in‘o 
war. An organization of all chemical ability in the 
country is an urgent necessity. Many chemists ar 
convineed that organization has not proceeded far 
enough and are unhappy because they feel they ar 
not being given an opportunity to put their shoulders 
to the wheel. It is for these reasons that I am sub- 
mitting my suggestions; they may not be the bes 
approach to the goal, but they should furnish a basis 
for a discussion on how to best utilize our tremendous 
chemical power, second to that of no other country 
the globe, but one which must, like all our other re 
sources, be fully employed. 

The Civil War was Business, the first World War 
was Big Business, and the present war is Super Bus- 
ness of such gigantic proportions that it almost sur- 
passes comprehension. But it is still business. The 
Germans have learned their lesson, and they have 3 
board of directors, whether or not it functions under 
that name. That shrewd businessman, who woull 
have used poison gas properly in 1915 to win tle 
first World War, is no longer absent from their cou 
cil tables. Who else would have suggested building 
cardboard tanks to be left stranded on the Austria! 
roads and in the streets of Prague so as to entrap 
the gullible governments of England and France into 
a belief that all German equipment was of inferio! 
quality? It is he who has set up an advertisilg 


(propaganda) department that works with diabolicl 7 


ingenuity. His handiwork is visible in a thousand 
little tricks, none of them ealling for genius or evél 
learning, but all calling for shrewdness and cunnilg 
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In this war, for instance, the Germans did not waste 
their surprise Weapons on small objects; when they 
played their parachute trump, it took Holland. 

Some day our over-all management of this war 
will meet the well-nigh perfect German business 
machine with a wholly perfect American counter- 
part. Then everything will be well; as an integral 
part of the nation’s organized brainpower we shall 
know where we fit in and how we can do our share 
to achieve victory. 

In the Civil War three chemists kept the South in 
the running until the end; one chemist in the North 
made the United States independent of the most criti- 
eal foreign material. In the first World War, a Ger- 
man chemist almost decided the issue in favor of his 
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country through one brilliant thought. Can we, at 


this critical time, afford to toy with our chemical © 


potentialities and act as if we were preparing for a 
war five years hence? Our enemies have had the 
initiative in every theater of this war so far, for 
reasons that may or may not have been beyond our 
control. But we have no excuse whatever for letting 
the initiative slip from our hands in the chemical 
field; it is an even race, unless we choose to handicap 
ourselves by dawdling or undue optimism. 

We American chemists are quantitatively superior 


and qualitatively at least equal to the chemists of 


Germany. If we let them beat us through better 
organization, we shall have no one to blame but our- 
selves. 


OBITUARY 


NORRIS JONES 

News of the sudden death of Norris Jones on Sep- 
tember 17 causes sorrow to his friends and associates. 
On account of the variety and excellence of his talents, 
their influence was much larger than his modest dis- 
position would indicate. 

Norris Jones graduated from Swarthmore College 
in 1926, and was an arehitect by professional train- 
ing. His interest subsequently led him to the use of 


drawing for biological description, and he and his 


wife, Ruth MeClung Jones, were members of the staff 
in biology of Swarthmore College. 

As an architect, Norris Jones knew the proper use 
of material and, as a scientist, he appreciated how 


s buildings could be adapted to the use of their occu- 
‘pants. His skill and taste are recorded in the suit- 


ability of the Edward Martin Biological Laboratory 
at Swarthmore College for the biologists who work 


| there. The same skill and good taste were used in 
| the projection of plans for reconstruction and for new 


buildings at the Marine Biological Laboratory at 
Woods Hole, Massachusetts. 
In his work on drawings for scientific use, Norris 


s Jones has illustrated a number of books and biological 
@ studies of others as well as his own. The drawings 
= Which he made are workmanlike, true and clear. They 
S pick the essential pattern to be presented and show it 
© graphically, but without leaving chance for distortion. 
® His work is true art serving science. 


The qualities of clear observation and truthful pre- 
sentation made Norris Jones a fine associate to work 
with. Those who penetrated through his modest ex- 
terior found in him delightful qualities for friendship. 


S Students who worked with him followed the direction 


of his fine personal qualities as well as his art and 
Science. The result was a valuable influence upon 


their characters, which was so strong as to surprise 
those who had seen only his modesty. ; 

The work of Norris Jones was cut off while in the 
full strength of development and opportunity. That 
loss to his colleagues is a great one, for they have come 
to depend upon his advice and help. But in the build- 
ings which he has projected, the fine illustrations 
which he has made and in his clear and pleasant in- 
fluence upon his associates, he has left a recorded 
accomplishment sufficient to do honor to a long career. 


LAURENCE IRVING 
EDWARD MARTIN BIOLOGICAL LABORATORY, 
SWARTHMORE COLLEGE 


RECENT DEATHS 


Dr. Cyrus F. Touman, professor emeritus of eco- 
nomie geology of Stanford University, died on October 
13 at the age of sixty-nine years. 


Dr. ArtHuR D. HirscHre.pDer, professor of phar- 
macology at the University of Minnesota, died on 
October 11. He was sixty-three years old. 


Dr. Gruman D. Frost, emeritus professor of medi- 
cine of Dartmouth College, died on October 8 at the 
age of seventy-eight years. 


Dr. J. C. ScHouTe, emeritus professor of botany 
of the University of Groningen and president of the 
sixth International Botanical Congress, has died at 
the age of 65 years. He is known for his numerous 
contributions to plant anatomy and morphology. 


SERGEL CHAPLYGIN, chief of the laboratories of the 
Aero-Hydrodynamies Institute of Moscow, a member 


’ of the Russian Academy of Sciences, died on October 


8 at the age of seventy-four years. _ 
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SCIENTIFIC EVENTS 


THE EFFECTIVE USE OF SCIENTIFIC 
ABILITY 


A PLAN to make productive unused scientifie ability 
in work directing segments of war research problems 
in the laboratories of the smaller colleges has been 
initiated by the American Chemical Society. Dr. 
Charles L. Parsons, secretary of the society, has an- 
nounced that the unused talents of directors of re- 
search who have retired from the universities and 
industry will be connected with departments of chem- 
istry in institutions where the staff is not sufficiently 
large or well equipped to carry on research alone. 
The plan is under the direction of a committee of the 
society, of which Dr. J. Sam Guy, chairman of the 
department of chemistry at Emory University, is 
chairman. Members of the committee are: Dr. Wil- 
liam Lloyd Evans, of the Ohio State University, and 
Dr. Samuel C. Lind, of the University of Minnesota, 
both past presidents of the society; Dr. Hobart H. 
Willard, of the University of Michigan; Dr. E. Emmet 
Reid, professor emeritus of the Johns Hopkins Uni- 
versity; Dr. B. Smith Hopkins, professor emeritus of 
the University of Illinois, and Dr. Stuart R. Brinkley, 
of Yale University. 

The plan is designed to encourage and foster re- 
search in American colleges through the-use of advis- 
ers; it is believed that many unsolved chemica! prob- 
lems could be undertaken under the direction of the 
visiting professors who have had wide experience in 
guiding research. Dr. Guy has made the following 
statement : 


This is no time for any idle ‘‘serap’’ in chemical re- 
search ability to be sitting around. Every man able to 
direct research in chemistry should be up and at it. Every 
college teacher, every able college student can do his bit. 
It is the function of our committee to get these forces 
together. We must ‘‘scrap out’’ bits of valuable scien- 
tific ability and set them to work on new problems, 

More chemical research is needed as a means of national 
defense and for the training of future chemists who will 
be responsible for ‘‘ better things for better living through 
chemistry.’’ Many universities and industries, however, 
have a definite policy of retiring employees at the age of 
approximately sixty-five years. These emeritus chemists 
have a vast store of information and inspiration which 
should not be lost at a time when the nation requires scien- 
tific research almost more than anything else. 

There are also active directors of research who are 
eager to spread their influence beyond their individual 
laboratories. These men have numbers of problems, all 
a part of one large scheme of research, which they would 
be glad to farm out to colleges where some wide-awake 
student of the upper classes would be interested. The 
problems are not quite large enough for a doctor’s thesis 
but still offer a challenge to men in their senior year. 
Many students, who would thrill at the taste of research, 


need leadership which their colleges, for one reason o, 
another, have not been able to furnish. 


The feasibility of the program has been proved }y 
the experience of Dr. Reid, who since his retiremen; 
from the Johns Hopkins University has been aiding 
research in a group of southern colleges, and of Py. 
fessor John Howe Yoe, of the University of Virginia, 
who has been dividing large problems into smalle 
units capable of being handled with a minimum of 
apparatus and material. Last year Dr. Reid, in }js 
circuit of nine southern schools, had more men cooper. 
ating in his research program than he ever had at any 


-time while he was professor at the Johns Hopkins 


University. 

The committee will act as a clearing house for yp. 
search directors who are willing to give their time and 
for colleges interested in the plan. It is thought 
probable that industrial research laboratories will ¢. 
operate in the program. 


CANCELLATION OF THE ANNUAL MEETINC 
OF THE NATIONAL CONFERENCE ON 
WEIGHTS AND MEASURES 

THE annual meeting of the National Conference on 
Weights and Measures which is usually held in June 
of each year at Washington, D. C., has been cancelled 
for 1942 because of unsettled conditions throughout 
the country and serious congestion in Washington 
resulting from the war. It is undetermined at present 
whether future meetings of the conference will be held 
during the continuance of the war. 

The National Conference on Weights and Measures, 
which is a body made up of state and local weights 
and measures officials from all parts of the United 
States, has a number of standing committees dealing 
with various phases of weights and measures activity. 
These committees are continuing to function during 
the period of recess of the national conference, and 
when matters arise upon which the national confer- 
ence would ordinarily take action, such matters, if 
within the scope of one of these committees, are 
referred for committee consideration. The results of 
such committee actions are then made public as ree 
ommendations of the national conference, the Weights 
and Measures News Letter of the National Bureau of 
Standards being the medium for informing state and 
local weights and measures officials of these recol- 
mendations. The president of the national confer 
ence, Dr. Lyman J. Briggs, director of the National 
Bureau of Standards, and the secretary, R. W. Smith, 
assistant chief of the Division of Weights and Me 
sures of the bureau, have been called upon by wat 
agencies in Washington to present the recommends 
tions of the national conference. 
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Meetings of state weights and measures associations 
have in a few instances been cancelled this year. 
However, most of the officials of the state associations 
of weights and measures, which have normally held 
meetings each year, have held regular meetings during 
1942, in Connecticut, Minnesota, Indiana, Massachu- 
setts, North Carolina, Pennsylvania, New Jersey, 
Texas and Virginia. Meetings scheduled for the re- 
mainder of 1942 include The California Weights 
and Measures Association, at Bakersfield, Calif., on 
(Qetober 21, 22 and 23, and the Ohio Weights and 
Measures Association at Columbus, Ohio, on Decem- 
ber 1, 2 and 3. 


THE INDUSTRIAL RESEARCH INSTITUTE 


Tue Industrial Research Institute met in Buffalo, 
N. Y., on September 4 and 5, with headquarters at 
the Hotel Statler. Seventy-five industrial executives 
and research directors, representing member com- 
panies, and their guests participated in round-table 
discussions of current research management prob- 
lems. 

Patent trends and pending legislation were reviewed 
by H. 8. Demaree, head of the Patent Department 
of the Hoover Company, Chicago, at the opening 
session on Friday morning. Following this, E. R. 
Schaeffer, chief of the Safety and Technical Equip- 
ment Branch, War Production Board, outlined the 
Production Requirements Plan and its effect on re- 
search laboratories. The mass spectrometer as a new 
research tool was described by Harold Washburn, of 
Consolidated Engineers, Pasadena. 

The group spent Friday afternoon inspecting the 
new assembly plant of the Curtiss-Wright Corpora- 
tion in Buffalo, and witnessed performance tests of 
the P-40 pursuit planes produced by this company. 
Frederic Flader, chief engineer of Curtiss-Wright, 
made an address at an informal dinner that evening 
on research and its trends in the aviation industry. 

The principal speaker at the Saturday morning 
round-table session was C. E. K. Mees, vice-president 
and director of research of the Eastman Kodak Com- 
pany, who outlined his philosophy of the direction 
of research based on thirty-five years’ experience. 
Discussion of other eurrent problems presented from 
the floor by members and a business meeting con- 
cluded the formal program. It is proposed to publish 
4 monograph on the organization of industrial re- 
search laboratories. This will be based on member 
experience and should serve as a reliable reference 
work, 

The institute, an affiliate of the National Research 
Council, undertakes to promote improvement of 
methods and more economical and effective manage- 
ment in industrial research through the cooperative 
efforts of its members. The membership is composed 
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of forty-six industrial concerns maintaining research 
laboratories, represented by the executives in charge. 


The headquarters of the institute are at 60 East 42nd 
Street, New York, having been moved recently from 
Chicago. 
Harvey S. Benson, administrative engineer, United 
Shoe Machinery Corporation, Beverly, Mass., is chair- 
man of the executive committee. William R. Hains- 


worth, vice-president, Servel, Inc., New York, is vice- 


chairman. Other members of the committee are F. 
W. Blair, director of the Chemical Division, the Proe- 
ter and Gamble Company, Ivorydale, Ohio; Caryl 
P. Haskins, president, Haskins Laboratories, New 
York; Maurice Holland, Division of Engineering and 
Industrial Research, National Research Council; R. 
C. Newton, vice-president, Swift and Company, Chi- 
cago; Philip W. Pillsbury, president, Pillsbury Flour 
Mills Company, Minneapolis; and Harold K. Work, 
manager of research and development, Jones and 
Laughlin Steel Corporation, Pittsburgh. 


CLINICAL CONGRESS OF THE AMERICAN 
COLLEGE OF SURGEONS 

THE 1942 Clinical Congress of the American Col- 
lege of Surgeons, originally scheduled for October at 
the Stevens Hotel, Chicago, which was taken over on 
August 1 by the U. S. Army Air Corps, will be held 
from November 17 to 20 in Cleveland, with head- 
quarters at the Cleveland Public Auditorium, acecord- 
ing to an announcement from the headquarters of the 
college in Chicago. The twenty-fifth annual Hospital 
Standardization Conference sponsored by the college 
will be held simultaneously. 3 

The program of panel discussions, clinical confer- 
ences, scientific sessions, hospital meetings and medi- 
cal motion picture exhibitions at headquarters, and 
operative clinics and demonstrations in the local hos- 
pitals and Western Reserve University School of 


Medicine has been centered around the many medical 
and surgical problems arising out of the prosecution 


of an all-out effort to win the war, emphasizing the 
needs of the rapidly expanding medical services of — 
the Army and the Navy, and consideration of special 
problems’ related to the increasing activities for 
civilian defense. 

The program of both meetings will begin with a 


joint general assembly on Tuesday morning, Novem- 
ber 17, with addresses by Surgeon General James C, 


Magee, of the Medical Corps, U. S. Army; Surgeon 
General Ross T. MeIntire, of the Medical Corps, U. S. 
Navy; Surgeon General Thomas Parran, of the U. S. 
Public Health Service; Lieutenant Colonel George 
Baehr, chief medical officer of the U. S. Office of Ci- 
vilian Defense; Dr. Frank H. Lahey, chairman of the 
directing board of the Procurement and Assignment 
Service; Dr. Irvin Abell, chairman of the Board of 
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Regents of the college and chairman of the Health and 
Medical Committee of the Federal Security Agency, 
and Dr. W. Edward Gallie, of Toronto, president of 
the college. Surgeons General Magee and McIntire 
and Colonel Baehr will also speak at the presidential 
meeting and convocation on the same evening. 

The Forum on Fundamental Surgical Problems in- 
augurated at the 1941 Clinical Congress will be 
repeated to give the younger men, representing vari- 
ous university departments of surgery, an opportun- 
ity to present the important results of their clinical 
and experimental research work before a large surgi- 


cal meeting. Heretofore these younger men have . 


seldom been able to present their original work and 
ideas, since many of them have not yet qualified for 
membership in the principal surgical societies. The 
forum will be held on three successive mornings. 

The officers-elect of the college who will be inaugu- 
rated on November 17 are Dr. Irvin Abell, of Louis- 
ville, President ; Dr. Leland 8. McKittrick, of Boston, 
First Vice-president, and Dr. F. Phinizy Calhoun, of 
Atlanta, Second Vice-president. 

A large technical exhibition, in which leading manu- 
facturers of surgical instruments and_ supplies, 
sutures, dressings, pharmaceuticals, operating room 
equipment, x-ray apparatus and hospital equipment 
of all kinds, as well as publishers of medical books, 
will participate, will be as usual a feature of the 
congress. It will be housed in the exhibit hall of the 
Cleveland Public Auditorium. 


THE GRADUATE FORTNIGHT OF THE NEW 
YORK ACADEMY OF MEDICINE 


Dr. Matcotm GooprinGe, president of the New 
York Academy of Medicine, inaugurated the 1942 
Graduate Fortnight, which opened on October i2, 
with an address of weleome. He drew attention to 
the fact that this year’s Graduate Fortnight is the 
fifteenth in the series given annually. He paid tribute 
to the late Dr. Ludwig Kast, on whose recommenda- 
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tion and through whose generous support the instit), 
tion was realized. 

Beginning on October 12 and continuing through 
October 23, physicians from the metropolitan Noy 
York area and from many states in the Union ng 
daily at the clinical conferences, pathological demo. 
strations, round-table discussions and evening sessions 
to study and review the best procedures for the diag. 
nosis, treatment and prevention of the disorders of 
the nervous system likely to be experienced by the 
armed forces and by our industrial and civil popula. 
tion. The program covered not only those physica| 
injuries which may result from violence and from jp. 
fections, but also those of a purely psychological 
origin. 

An exhibit embracing the most important phases of 
the problem, to which the leading medical institutions 
of the country contributed, was on view at the acad- 
emy. 

At the evening sessions twenty-two addresses were 
given on a variety of subjects ranging from tie 
pathology of injuries to the head and other portions 
of the nervous system, to the critical evaluation of 
vitamin therapy in neurology. A hundred and twenty. 
one clinical sessions providing “bedside” and other 
conferences were held in eighteen hospitals of Greater 
New York. Panel discussions covered the subjects of 
Poliomyelitis, Psychoneuroses of War, the Vitamins 
in Disorders of the Nervous System and Psycho- 
therapy. A demonstration of the Kenny method of 
treatment of poliomyelitis was given daily under the 
direction of Dr. D. W. Gudakunst, medical director 
of the National Foundation for Infantile Paralysis. 

The Graduate Fortnight was organized by the Con- 
mittee on Medical Education of the New York Acai- 
emy of Medicine, of which Dr. Arthur F. Chace is 
chairman and Dr. Mahlon Ashford is seeretary. Dr. 
Tracy J. Putnam was chairman of the committee in 
charge. 


SCIENTIFIC NOTES AND NEWS 


THE doctorate of laws was conferred by Ursinus 
College on Dr. William D. Coolidge, vice-president 
and director of research of the General Electric Com- 
pany, at the dedication on October 13 of the Pfahler 
Hall of Science, which was erected at a cost of $750,- 
_ 000. A portrait of Dr. George E. Pfahler, known 
for his work on the use of x-rays and radium in medi- 
cine, for whom the building is named, was unveiled. 
Dr. Coolidge gave the Founders’ Day address. He 
spoke on “The Role of Science Institutions in Our 
Civilization.” 

A DINNER in honor of Dr. Gustav Egloff is being 


given on October 23 by the New York Chapter of 
the American Institute of Chemists at the Chet 
ists’ Club, New York, under the presidency of the 
chairman, Dr. E. H. Northey. Speakers and theit 
subjects include Dr. Robert J. Moore, “The Personal 
History of Egloff, the Author”; Colonel George 4. 
Burrell, “Egloff, the Petroleum Expert”; and Dr. 
Marston T. Bogert, “The Influence of Egloff on the 
Progress of American Chemistry.” The title of Dr. 
Kgloff’s address is “The Struggle for Oil and Its 
Products.” 


THE London correspondent of the Journal of the 
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American Medical Association reports that the fol- 
lowing have been elected to the honorary fellowship 
of the Royal Society of Medicine: Great Britain, 
Lord Horder and Sir John Herbert Parsons, ophthal- 
mologist, a former president of the society; from 
Canada, Professor W. E. Gallie, dean of the Medical 
Faculty of the University of Toronto, and Professor 
Jonathan Meakins, director of the Department of 
Medicine, McGill University; from Australia, Sir 
Charles Blackburn, consulting physician, Royal Prince 
Alfred Hospital, Sydney, and Sir Hugh Devine, lec- 
turer in surgery, University of Melbourne. New 
Jealand is represented by Sir Henry Lindo, professor 
of ophthalmology and dean of the medical faculty, 
Otago University, and South Africa by Dr. A. W. 
Falconer, professor of medicine, University of Cape- 
town. From the United States, Dr. Hugh Cabot, con- 
sulting surgeon of the Mayo Clinie; Dr. David 


| Cheever, associate professor of. surgical anatomy, 


Harvard Medical School (who had charge of the Har- 
yard Surgical Unit in the last war), and Dr. W. T. 
Longcope, physician-in-chief of the Johns Hopkins 
Hospital. 


Sir WILLIAM J. CoLLins, chairman of the Chadwick 
Trustees, presided on the occasion of the delivery on 
October 6 of the first lecture in the autumn program 


© of the thirtieth annual series of the Chadwick Public 
| Lectures of the Royal Society of Tropical Medicine. 


He presented the Chadwick Medal and Prize to Wil- 
fred Glyndon May, of University College, London. 
Sir Leonard Hill made the address which was entitled 
“The Inter-relation of Clothing and Shortage of Fuel 
in Matters of Health.” 


Sik D’Arcy WentTWorTH THOMPSON, professor of 
natural history in the University of St. Andrews, will 
sueceed the Earl of Rosebery as president of the 


Royal Scottish Geographical Society. 


Dr. ArrHuR I. KENDALL, research professor of bac- 


| teriology at the Medical School of Northwestern Uni- 


versity, having reached the age of sixty-five years, 
retired on September 1. 


Dr. Marton WiniFrED Hoop, formerly of the Col- 


p lege of Medicine of the University of Llinois, has been 


appointed assistant professor of parasitology in the 
Department of Publie Health of the Louisiana State 


University School of Medicine. 
Dr. Henry P. TorevMan, of the College of St. 


Thomas, St. Paul, has been appointed assistant pro- 
fessor of mathematies at Iowa State College. 


E. H. Pererson, formerly of the University of 
Wisconsin, has joined the staff of the department of 
animal pathology at the Illinois College of Agricul- 
ture, 
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Cuarues G. Mater, research metallurgist for nearly 
twenty years associated with the U. S. Bureau of 
Mines, has become a member of the supervisory staff 
of Battelle Memorial Institute, Columbus. He will 


direct and correlate an enlarged program of funda- 


mental research and will serve as adviser and con- 
sultant to the war research for the Government and 
for industry conducted by the institute. 


THE Journal of the American Medical Association 
states that Dr. Hermina H. Hartig has been appointed 
acting director of hygiene and health education of 
Minneapolis. Dr. Arthur E. Karlstrom, who has 
been director since 1940, has resigned to devote his 
entire time to private practice. 


Dr. JoHn L. Lavan, health commissioner of Toledo 
and director of the health service in Toledo schools, 
has resigned to become director of scientific research 
for the National Foundation of Infantile Paralysis, 
New York. 


JoHn C. McGregor, curator of archeology and 
dendrochronology at the Museum of Northern Arizona 
at Flagstaff, has been appointed acting chief of the 
Illinois State Museum to take charge of the work 
of Major Thorne Deuel, who has leave of absence to 
serve with the U. S. Air Force. 


Proressor George W. Swanson, head of the de- 
partment of electrical engineering at the Michigan 
College of Mining and Technology, has been granted 
leave of absence to serve as a special consultant and 
operational analyst for the Army Air Corps. During 
his absence, Associate Professor Chester Russell will 
act as head of the department, and Nicholas Kaiser, 
Jr., will direct the war-training program. 


Dr. STANLEY B. FREEBORN, assistant dean of the 
College of Agriculture of the University of California 
and assistant director of the Experiment Station, has 
joined the Army. He is in charge of malaria research 
on the Pacifie coast. 


Dr. SHEFFIELD A. NEAVE, assistant director of the 
Imperial Institute of Entomology, London, was 
elected on September 16 honorary secretary of the 
Zoological Society of London to fill the vacancy caused 
by the resignation of Dr. Julian Huxley. Dr. Neave 
will- hold the office until April, 1943, when the next 
annual meeting will be held. 


Dr. VINCENT DU VIGNEAUD, professor of biochem- 
istry, Cornell University Medical College, will deliver 
the first Harvey Society lecture of the current series 
at the New York Academy of Medicine on October 
29. He will speak on “The Significance of Labile 
Methyl Groups in the Diet and Their Relation to 


Transmethylation.” 
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THE 1942-43 Vanuxem Lectures of Princeton Uni- 
versity will be given on December 1, 2, 8 and 9 by Dr. 
W. M. Stanley, of the Reckefeller Institute for Medi- 
cal Research at Princeton, N. J., on “The Chemical 
and Biological Aspects of Viruses.” | 


Dr. Stuart Mupp, professor of bacteriology at the 
School of Medicine of the University of Pennsylvania, 
gave on October 15 an address at a joint meeting of 
the Washington Academy of Sciences and the Wash- 
ington Branch of the Society of American Bacteriolo- 
gists. He spoke on “Structural Differentiation within 
the Bacterial Cell as Shown by the Electron Micro- 
scope.” 


Dr. Emruio Mira, professor of psychiatry at the 
University of Buenos Aires, formerly professor of 
psychiatry at the University of Barcelona, has been 
appointed Salmon Lecturer for 1942 by the Salmon 
Committee on Psychiatry and Mental Hygiene of the 
New York Academy of Medicine. The lectures will 
be given on three successive Friday evenings, Novem- 
ber 6, 13 and 20, in the building of the New York 
Academy of Medicine. The subject of the lectures 
will be “Psychiatry at War.” 


In Science for October 9 it was stated erroneously 
that the Remington Medal is an award of the Phila- 
delphia College of Pharmacy. The medal is awarded 
by the New York Branch of the American Pharma- 
ceutical Association. 


Proressor H. R. Aupricu, secretary of the Geologi- 
cal Society of America, announces that following a 
complete understanding and agreement with the Geo- 
logical Survey of Canada the 1942 annual meeting 
scheduled to be held at Ottawa has been cancelled. 
The regular annual meeting of the society will be 
held on December 29 at the headquarters of the 
society. From a desire to cooperate with the Fed- 
eral Government in reducing civilian travel and to 
encourage full concentration on the war effort, the 
meeting will be limited to the usual business sessions. 
Meetings of the council will be held as usual immedi- 
ately before and after the annual meeting. Abstracts 
of the year will be printed as usual in the December 
Bulletin, and forms may be had on application to the 
secretary. Fellows who offered papers for oral pres- 
entation at Ottawa are reminded that plans for the 
New York meeting of the American Association for 
the Advancement of Science are proceeding and that 
it will be possible to present papers before Section E. 
Transfers of titles will be made to that program only 
on direct instructions from the authors. 


Dr. Rupotr Bennirt, professor of zoology at the 
University of Missouri, announces that, by a three-to- 
one vote of organizations and individuals participat- 
ing in earlier meetings of the Midwest Wildlife Con- 
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ference, it has been decided owing to war Conditions 
to postpone further meetings for the present, 1), 
conference has been held annually since 1935, anq Was 
to have been held in Missouri in December, 1949 
The region embraced includes the north-central state 
of Missouri, Iowa, Minnesota, Wisconsin, Tlinois, 
Indiana, Michigan and Ohio, though many represey, 
tatives of bordering states attend each year. Missoyy; 
has been charged with the responsibility of reconyey, 


ing the conference. The two host-organizations yjj 


be the Missouri Conservation Commission and the 
University of Missouri, the location of the Cooperg. 
tive Wildlife Research Unit. 

THE Illinois State Museum was host to the anny] 
meeting of the Midwest Museums Conference held jy 
Springfield on October 15, 16 and 17. New exhibits 
included the diorama hall with the Frost Illinois series 
of historical dioramas. 

THE Journal of the American Medical Association 
reports that a conference was recently held with Dy. 
Bernardo A. Houssay as chairman for the appoint. 
ment of an executive committee of the third Pay 
American Congress of Endocrinology, which will x. 
held in Buenos Aires in July, 1943. The official topics 
will be (1) endocrine factors of diabetes, (2) gonado- 
tropins and (3) the adrenal cortex. There will als 
be several lectures on endocrinology. The official 
headquarters of the executive committee of the con 
gress is the Instituto de Fisiologia de la Facultad de 
Ciencias Médicas of Buenos Aires, Calle Cérdoba 
2122. Letters requesting information should be sent 
to the secretary of the congress, Dr. Eduardo Braw 
Menéndez, at that address. 


ON nomination by the council of the New York 
Academy of Medicine and by vote of its fellowship, 
fifty-seven physicians in South America have bee 
elected corresponding fellows of the academy. Pre- 
viously, but four South American physicians had 
been elected corresponding fellows. They were Dr. 
Angel Aballi, professor of pediatries, University of 
Havana; Dr. Mariano R. Castex, professor of clinical 
medicine, Buenos Aires; Dr. Lucas Sierra, professt 
of clinical surgery, Santiago, and Dr. Luthero Vargas, 
chief orthopedic surgeon, Centro Medico Pedagogies, 
Oswaldo Cruz, Rio de Janeiro. The newly elected 
members are citizens of the following countries: At 
gentina, Colombia, Ecuador, Guatemala, Nicarag, 
Peru, Brazil, Bolivia, Costa Rica, El Salvador, Ho- 
duras, Panama, Puerto Rico, Venezuela, Chile, Dv 
minican Republic, Mexico, Paraguay, Uruguay a0 
Cuba. 

Nominations are requested for the 1943 award of 
$1,000 established by Mead Johnson and Company 
promote research dealing with the B complex vite 
mins. The recipient of this award will be chosen by 
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a committee of judges of the American Institute of 
Nutrition, and the formal presentation will be made 
at the Cleveland meeting on April 7. The award will 
be given to the laboratory or clinical research worker 
in the United States or Canada who, in the opinion 
of the judges, has published during the previous calen- 
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dar year January 1 to December 31 the most meri- 
torious scientific report dealing with the field of the 
B complex vitamins. Further information can be 
obtained from Dr. Arthur H. Smith, of the College 
of Medicine of Wayne University, Detroit, who is sec- 
retary of the American Institute of Nutrition. 


DISCUSSION 


THE BACTERIAL OXIDATION OF RUBBER? 


In studying the biological oxygen demand of sea 
water? it has been observed that rubber stoppers in- 
crease the amount of.oxygen consumed. In fact, the 
small amount of rubber gasket exposed to the water in 
citrate of magnesia bottles perceptibly increases the 
amount of oxygen consumed after 5 to 10 days ineu- 
bation. Heat-sterilized, as well as formaldehyde-pre- 
served, controls prove that the increased oxygen con- 
sumption is attributable to biological activity. 

One-gram quantities of various kinds of rubber cut 
in small pieces to give a surface area of approximately 
10 sq. em were placed in, 160 ml glass-stoppered bot- 
tles. After sterilizing in the autoclave at 120° C. 
for 20 minutes the bottles were filled with sterile 
water saturated with oxygen. Half of the bottles 
were inoculated and the others remained sterile. 
Duplicate bottles were analyzed for oxygen immedi- 
ately using the Winkler technique, and the others 
were incubated in the water bath for one to five days 
at 22° C. after which the amount of oxygen consumed 
was determined. It is necessary to decant or siphon 
the water from the rubber before treating it with the 
Winkler reagents because free iodine reacts with 
rubber. 

Using samples of rubber stoppers, rubber tubing, 
pure gum rubber, duprene and neoprene it was found 
that whereas 0.53 to 0.88 mgm/l1 of oxygen was con- 
sumed in the sterile controls after 5 days incubation, 
d.11 to 6.74 mgm/1 of oxygen was consumed in the 
inoculated water. Similar results were obtained when 
the controls were preserved with 1.0 per cent. for- 
maldehyde. That the increased oxygen consumption 
is caused by microorganisms is indicated by the fact 
that the rate of oxygen consumption increases ex- 
ponentially with time typical of a growth-eurve and, 
more convineingly, by the multiplication of micro- 
organisms. 

Realizing that most of the aforementioned rubber 
produets contain sulphur and other oxidizable con- 
stituents used as fillers or impurities, the experiments 
Were repeated with several samples of highly purified 
(non-vuleanized) eaoutchoue or latex obtained from 
the Goodyear Tire and Rubber Company. Small 

1 Contribution from the Scripps Institution of Oceanog- 


raphy, New Series No. 179. 
°C. E. ZoBell, Jour. Mar. Res., 3: 211, 1940. 


quantities dissolved in C.P. benzene were distributed 
in bottles which were manipulated to form a thin film 
of the purified rubber on the inside of the bottles 
as the benzene evaporated. After driving off all the 
benzene the bottles were filled with oxygenated water. 
Following the incubation of inoculated water it was 
found that 2 to 2.5 mgm of oxygen was consumed in 
the presence of 1 mgm of purified rubber. This 
together with the production of carbon dioxide which 
was estimated manometrically indicated that most of 
the rubber was oxidized. Considering rubber to be 
(C;Hg),, it would require about 3.3 mgm of oxygen 
to completely oxidize 1 mgm of rubber. Part of the 
rubber was converted into bacterial protoplasm as 
shown by the number of bacteria which appeared. 
The perforation of thin films of rubber on agar and 
on glass slides immersed in culture solutions gives 
further proof that rubber is utilized by microorgan- 
isms. 

Confirming the observations of Séhngen and Fol? 
and Spence and van Niel* most of the rubber oxidiz- 
ing microorganisms which have been observed belong 
to the genus Actinomyces or Proactinomyces. Many 
of the latter utilize complex hydrocarbons according 
to Umbreit.6 Rubber oxidizing Mycobacterium and 
Pseudomonas have also been isolated from our enrich- 
ment cultures. The aerial mycelium of an unidentified 
mold virtually enveloped the moist rubber on which 
it was growing and its substrate mycelium seemed to 
penetrate the rubber. 

Using oxygen consumption with adequate controls 
as a criterion of their presence, rubber oxidizing bac- 
teria have been found to be quite widely distributed 
in the sea and in garden soil. Neither in nature nor 
in the laboratory do the rubber oxidizing microorgan- 
isms appear to require rubber or related hydrocarbons 
for their multiplicaion but old pieces of rubber hose 
and the cracks in tires found in moist places have 
proved to be good sources of cultures. 

Besides showing that neither synthetic nor pure 
India rubber is biologically inert and proving that 
rubber oxidizing microorganisms oceur fairly abun- 
dantly in nature, the observations suggest that such 


3N. L. Séhngen and J. G. Fol, Centralbl. f. Bakt., I1. 
Abt., 40: 87, 1914. 

4D. Spence and C. B. van Niel, Ind. and Eng. Chem., 
28: 849, 1936. 

5 W. W. Umbreit, Jour. Bact., 38: 73, 1939. 
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microorganisms may play an important role in the 
deterioration of rubber products. The life of rubber 
products which come in contact with moisture may be 
prolonged if ways can be found to retard or prevent 
the activity of rubber oxidizing microorganisms. 


CLAUDE E. ZOBELL 
CARROLL W. GranT® 
ScrRIpPS INSTITUTION OF OCEANOGRAPHY, 
UNIVERSITY OF CALIFORNIA, LA JOLLA 


STATE BOARD STATISTICS AS A BASIS FOR 
COMPARISON OF MEDICAL SCHOOLS 


A RECENT article in ScrENcE,! by Albert E. Casey, 
compares 15 medical schools with respect to quality 
of teaching. A definite rank in the group is assigned 
to each school. Several features of the article appear 
to deserve comment. 

(1) The state board statisties, cited as a basis for 
the comparison, do not agree with the annual tabula- 
tions of such data published in the Journal of the 
American Medical Association.2 Three of the dis- 
crepancies concern the number of graduates listed 
from individual schools and are too small to be impor- 
tant. But Dr. Casey attributes to Loyola 53 failures, 
on foreign state board examinations, during the five- 
year period covered by his study. The annual tabu- 
lations in the Journal of the American Medical Asso- 
ciation list only 32 such failures for Loyola. We 
have examined each individual state board report, 
published and indexed in that journal, for the years 
in question; but have not been able to confirm Dr. 
Casey’s figure. 

(2) Any comparison of schools from state board 
statistics is complicated by two facts. They are (a) 
that the geographical distribution of graduates is 
not the same for any two schools, and (b) that the 
rate of failure, for all candidates examined, is con- 
sistently higher in some states than in others. Dr. 
Casey does not indicate the distribution of candidates 
or of failures by states. According to the annual 
tabulations in the Journal of the American Medical 
Association,? more than half of all the failures listed 
by Dr. Casey occurred in two states, New York and 
Massachusetts. Each of the 15 schools had a higher 
rate of failure in those two states (taken together) 
than elsewhere, and for the entire group of schools 
there were 202 failures out of 986 examinations (20.5 
per cent.). In all other states combined (excluding, 
as Dr. Casey does, candidates locally graduated) 
there were 154 failures out of 3,974 examinations 


6 On sabbatical leave from Brooklyn College, New York. 
Assisted by grant No. 555 from the American Philosophi- 
cal Society. 

1 Albert E. Casey, Science, 96: 110, 1942. 

2 Journal of the American Medical Association, 98: 
1458, 1932; 100: 1240, 1933; 104: 1506, 1935; 106: 1476, 
1936; and 108: 1412, 1937. 
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(3.9 per cent.). The several schools were not repre. 
sented in New York and Massachusetts by equal 
quotas of graduates. One school had 5.5 per cent 
of its listed graduates examined in those two States, 
another 35.3 per cent. Quotas for the remaining 
schools varied between these extremes. For the fiyp 
schools highest on Dr. Casey’s list the average quot, 
was 12.3 per cent.; for the five lowest, 25.6 per con 

Now the reason for the disparity of failure rates 
from state to state, is a matter of opinion. We may 
assume that examination standards are everywhere 
uniform; but this logically implies that the weakest 
graduates from all schools show a conspicuous prefer. 
ence for certain states, a phenomenon which might 
be difficult to account for. If we assume, alterna. 
tively, that examination standards vary from state 
to state, then obviously the number of failures charged 
to a given school must be determined largely by the 
geographical distribution of its graduates. It thus 
becomes somewhat difficult to compare any two 
schools, and considerably more so to compare fifteen, 
Dr. Casey ingeniously avoids these complications by 
using both assumptions at the same time. He ex. 
cludes all examinations taken by candidates in the 
states where they were graduated, and calculates from 
the remaining data the percentage of failures for each 
school. If examination standards are uniform, ther 
is no reason to exclude local examinations; if they 
are not uniform, failure percentages calculated from 
the remaining data are not fairly comparable. 

(3) If all candidates were examined by the same 
board, variations of failure rate from school to school 
would no doubt appear. It does not follow, however, 
that such differences would be due entirely to vari- 
tions in the quality of teaching, unless it can be shown 
that the schools are on an equal basis with respect to 
the quality of classes entering. The applicants an- 
nually accepted by the medical schools of the country 
are, in the judgment of admitting officials, the best 
available; but Dr. Casey offers no proof that the class 
entering at Harvard, for example (the first school on 
his list), is a representative cross-section of the larger 
group of students admitted to all the schools. 

T. E. Boyp 
LoyoLA UNIVERSITY 


WHAT PRICE GLORY? 

IN a recent issue of the Journal of the Americal 
Medical Association (July 25, 1942, page 1041), Dr. 
Rendich, of Brooklyn, has stated that the more prom: 
nent physicians—those whose death notices head the 
weekly list in the Journal—die on the average 4! 
years earlier in life than do those whose demise !& 
ceives only a bare mention. This rather markedly 
shortened life span he infers to be the price of su¢- 
cess or prominence in the medical world. 
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Rendich’s logie may point in the right direction, 
since the stress of successful activity could well ac- 
centuate the physicians’ already strong tendency to 
die of degenerative disease; his facts, however, are 
inadequate to establish the point. A more complete 
investigation of the subject brings out some rather 
striking information. 

In Table 1 are given the mean ages at death of 
physicians awarded, respectively, 2, 3-5, 6-10, 11-15, 
16-20 and 21 or more lines in the “Death Notices” 
columns of the Journal. Two hundred eases in each 
group were considered adequate to give a stable mean, 
but this number could not be obtained for the two 
upper classes without going back more than five 
years; use of older death lists was considered inad- 


| visable because of sharp changes in certain disease 


mortalities—such, for instance, as has followed intro- 
duction of the newer forms of chemotherapy. 


TABLE 1 


DEATH AGE OF PHYSICIANS ACCORDING TO DEGREE 
OF PROMINENCE 


Number of lines in Number Mean age at death 
| death column notices of cases years 
2 200 71.2750 + 0.5134 
3- 5 200 67.1750 + 0.5875 
6-10 200 65.2250 + 0.5384 
11-15 200 65.9250 + 0.5096 
16-20 100 68.0000 + 0.6643 
21+ 136 70.5885 + 0.5520 


Here is evident a very definite and statistically 


© significant trend in death age according to degree of 
# prominence attained. Those whose deaths received 


bare mention lived to the greatest age but were closely 


| followed by those whose achievements gained wide 
attention. 


Those achieving only mediocre success 


® seemed to pay the highest price in terms of an earlier 


death age. 
s ages of those with 2 lines and those with 6-10 lines is 
p 6.0500 + 0.7439 years; this difference is 8.1 times its 


The difference between the mean death 


© own probable error and would almost never occur by 
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chance alone (only once in 100,000,000 times, more 
or less). Likewise, the difference in death age be- 
tween those with 6-10 lines and those with 21+ lines 
(5.3635 + 0.7711 years) is 7 times its own probable 
error and would occur by chance only once in about 
500,000 times. The differences between the 6-10 and 
the 11-15 line groups and between the 2 and the 21+ 
line groups are only of the same order as their own 
probable errors and hence are without significance. 

Interesting speculation may well be given to these 
observed differences in the mean life span. Do the 
really great live longer and achieve more because of a 
greater vitality and working capacity, or do they 
reach a higher plane of success as a result of their 
added years of effort? Since most great physicians 
have already made a name for themselves in the med- 
ical world by the time they are 50 years old, it seems 
likely that a high vitality of brain and body is the 
responsible factor. At any rate, the great seem not 
so inclined to die young or break down in the struggle 
as are the somewhat less successful; instead, their 
heritage appears more likely to be a ripe old age. 
This is indeed fortunate for society, for their great 
intrinsie capability is thus seasoned by a longer life- 
time of experience and observation; these are the 
men whose counsel becomes increasingly valuable with 
advaneing age. 

CLARENCE A. MILLS 
LABORATORY FOR EXPERIMENTAL MEDICINE, 
UNIVERSITY OF CINCINNATI 


CORRECTION 


THE 1942 U.S.D.A. Yearbook, “Keeping Livestock 
Healthy,” page 1096, fails to give proper credit to 
the research workers responsible for the experimental 
production of goiter in poultry. This was first ac- 
complished in 1938 by A. R. Patton, H. 8S. Wilgus, 
Jr., and G. 8. Harshfield (Scrence, 89: 162, 1939). 

A. R. Patron 

MONTANA STATE COLLEGE 


SPECIAL CORRESPONDENCE 


THE ETHNOGEOGRAPHIC BOARD 


As a means of integrating certain types of federal 


7 and non-federal research, there has been established 
© in Washington an Ethnogeographic Board under the 


joint sponsorship of the American Council of Learned 


B Societies, the Social Science Research Council, the 


National Research Council and the Smithsonian Insti- 
tution. 

The Ethnogeographie Board is an extra-governmen- 
tal ageney concerned with war and post-war problems 
in the field of ethnogeography, the study of human 


and natural resources of world areas, particularly 
with communities and cultural regions outside the con- 
tinental United States. Its function is that of a 
useful clearing house between the sponsoring institu- 
tions, with their numerous affiliated scientifie and 
edueational organizations outside of Washington and 
the war agencies within the Government. The board 
functions in cooperation with the Joint Committee 
on Latin American Studies of the “three Councils”; 
the Smithsonian War Committee, the Intensive Lan- 
guage Program of the American Council of Learned 
Societies, the Committees on the Anthropology of 
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Oceania and Africa of the National Research Council 
and related organizations. 

The offices of the board are in the Smithsonian In- 
stitution Building, Tenth and Independence Avenue, 
8.W., Washington, D.C. (Telephones: District 1667 ; 
National 1810, extension 7). 

The purposes of the Ethnogeographie Board are 
twofold: first, and most immediate, through the office 
of its director, to make readily accessible to Washing- 
ton military and war agencies such specific regional 
information and evaluated personnel data as is avail- 
able to the sponsoring institutions and numerous other 
governmental and outside scientific organizations wit) 
which they are affiliated or in contact; and second, 
with an eye to future needs, to encourage the promul- 
gation through these institutions and outside agencies 
of more extensive research projects along the lines of 
applicable social science, linguistics and human geog- 
raphy. The Ethnogeographic Board, because of its 
regional approach to human problems in the geo- 
graphie, biological and social sciences, is interdisci- 
plinary in scope. Because of its close association with 
the four sponsoring organizations and, through them, 
with their affiliated scientific. and professional socie- 
ties and the universities, it possesses unusual facili- 
ties for locating the most competent authorities upon 
specific subjects, and for recommending the inaugura- 
tion by research organizations outside of the govern- 
ment of broader studies, which have a direct bearing 
upon governmental war and post-war needs. 

Since the opening of its offices in June, the Ethno- 
geographic Board has made progress toward accom- 
plishing these purposes. Personnel lists of world 
areas of strategic importance have been placed in the 
hands of offices and individuals charged with the 
prosecution of the war. 
these offices has been secured from competent indi- 
viduals and placed in the official channels of greatest 
usefulness. Moreover, many scientists, professional 
men and world travelers visiting Washington have 
made it a practice to see that the board is in possession 
of data regarding their field experience and special 
capabilities. Others who know that their names do 
not appear in any of the available lists are encour- 
aged to correspond with the director. 

In response to other requests from the military 
agencies, the Ethnogeographie Board has arranged for 
special research projects by university departments 

in the fields of human biology, culture and geography. 
The further cooperation of universiites, scientific and 
professional societies, committees and university de- 
partments in these fields is requested. The board 
offers special facilities for the prompt transmission of 
useful information and research potentialities to the 
military, war agencies and other departments of the 
government which are directly concerned with the vast 


Information of interest to- 


social, economic and political changes now in acceler. 
ated progress in all parts of the world. 

The membership of the board, which serves as a 
policy-forming and advisory body to the directo, 
was chosen jointly by the four sponsoring institutions 
The members were designated as representatives of 
varied important human disciplines, on the basis of 
their familiarity with one or more geographical 
regions and their experience and associations, |) 
addition, the executive officers of the sponsoring jngj. 
tutions act as advisers to the director in Washingtop, 
Other individuals in close contact with the work of 
the board may be elected consultants. As the neej 
arises additional members of the Ethnogeographic 
Board may be appointed. The present members ar 
Carl E. Guthe, Chairman, University of Michigan; 
Wendell C. Bennett, Yale University; Carter Good. 
rich, Columbia University; John E. Graf, U. S. Na. 
tional Museum; Robert B. Hall, University of Mich. 
igan, and Wilbur A. Sawyer, Rockefeller Foundation, 

WILLIAM DuNCAN Srtroxg 

ETHNOGEOGRAPHIC BOARD 


LOCATION OF NEW AND RARE 
INSTRUMENTS 
THE Committee on Location of New and Rare In- 
struments has the following offers and requests: 
Instruments Offered 


Curie Electrometer (Paris make) 
Loewe-Zeiss Liquid Interferometer 


. L. & N. Portable Potentiometer (No. 7655) with 2 quir- 


hydrone and 1 calomel electrodes 

Microammeter, D’Arsonval Type (Model S of Sensitive 
Research Instrument Corp.). Rental only 

Quartz Microscope 

Siemens & Halske Optical Pyrometer 

Two-circle Reflecting Goniometer (several). 

Welch D.C, Volt-Ammeter (0-150v. 0-15a.) 

Westinghouse 4-unit moving coil Type PA Oscillograph 
with three galvanometers 

Weston Galvanometer (#375) 

Weston Galvanometer (#440) 

Weston Voltmeter (#280) 


Instruments Needed 
Coleman Spectrophotometer (10 requests) 
Grating Spectrograph (9 requests) 
Leitz Ultrapak or equivalent 
Quartz Spectrograph 
Zeiss Optimeter 
Zeiss Pulfrich Refractometer (8 requests). 


Information concerning these offers and requests 
for rare instruments that can be sold, loaned or leased 
for essential war or other research ean be obtained 
from the undersigned. 

D. H. 


Chairman of the Committee 
60 East 42p Sr., 
New York, N. Y. 
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SCIENTIFIC BOOKS 


ELECTRIC WAVES 


Fundamentals of Electric Waves. By Hucu Hiz- 
pRETH SKILLING. 186 pages, 65 illustrations. John 
Wiley and Sons, Ine. $2.75. 


Tur ever-increasing importance of ultra-high fre- 
quency in modern communication practice acutely 
emphasizes the need for an approach to the electro- 
magnetic problems involved other than that of the 
conventional circuit theory, so familiar to engineers. 
Instead, for most problems it is essential to adopt 
the point of view of the electromagnetic field. Since 
the latter approach is not so familiar to engineering 
students, Professor Skilling’s book performs a very 
useful funetion and fills a long-felt need. The par- 
ticular advantage of this book is the fact that it has 
been designed with the practical applications in view. 
Thus while the material is reasonably complete the 
discussion in general is as brief as is consistent with 
clarity. The book is, however, to be regarded only 
as an introduction, providing the reader with a suffi- 
cient knowledge of the subject to cope with the more 
involved treatises in which special problems are 
treated in greater detail. 

The scope of this book ean best be appreciated 
from a brief discussion of the contents. The first 
half of the book is concerned with the general nature 


| of electric and magnetic fields, the study of the static 


fields being basie to this development. The experi- 
mental basis of the laws of electricity and magnetism 


' are put in evidence so that the reader at once recog- 
| nizes the fundamental definitions and relations on 


which the theory rests. At the same time an attempt 
is made to render familiar, by means of schematic 
models, the essential mathematical constructs (vector 
operators). The latter half of the book is devoted 
to a discussion of the Maxwell equations and the 
propagation of electromagnetic waves. The applica- 
tions (antennas and wave guides) are confined to the 
last two chapters. 

The author is to be commended for the illustra- 
tions, which are well chosen. The collection of tables 
on the inside covers of the book (conversion factors 
for the various systems of units, formulas and the 
fundamental field equations) should be very useful. 
In addition the illustrative problems given at the end 
of each chapter and the examples interspersed in the 
text serve to provide practice in the application of 
the principles discussed. 

While an admirable attempt is made to stress the 
physical meaning of the various concepts introduced 


| it seems regrettable that this is often done at the 


expense of rigor. For example, the integral solution 


of the Poisson equation in electrostatics is presented 
as a self-evident generalization of the field of discrete 
point charges. This lack of rigor in itself would not 
constitute a serious objection, in so far as it does not 
directly interfere with what may be considered the 
primary purpose of the book; viz., to provide the 
reader with a working knowledge of the field theory 
of electromagnetic waves. However, it seems worthy 


of note inasmuch as a claim of rigor is made. 
M. E. Rose 


ORGANIC CHEMISTRY 
Modern Theories of Organic Chemistry. By H. B. 

Watson. Second edition. Pp. viit+ 267. Oxford: 

Clarendon Press. April, 1941. $5.00. 

THE first edition of this excellent treatise appeared 
in November, 1937, and was reprinted in 1940. That 
edition has now been thoroughly revised, various 
alterations and rearrangements have been made in 
the interest of clarity and serviceability, and the treat- 
ment of some topics has been considerably expanded, 
while the general purpose, plan and scope of the book 
remain much the same, the main theme being the 
application of the electronic theory to the reactions 
of organic compounds. 

The subject-matter is presented under the follow- 
ing chapter headings: I. Theories of Chemical Com- 
bination; II. Applications of the Electronic Theory 
in Organie Chemistry. Strengths of Acids and Bases. 
The Inductive Effect; III. Applications of the Elee- 
tronic Theory in Organie Chemistry. Substitution in 
Aromatic Compounds; IV. The New Physical Meth- 
ods of Investigation; V. Kinetic Methods; VI. Appli- 


-eations of the Electronic Theory in Organic Chemis- 


try. General Discussion; VII. Free Radicals; VIII. 
Compounds of Divalent Carbon and Allied Problems; 
IX. Esterification and Hydrolysis; X. Aliphatic Sub- 
stitution; XI. Addition to Unsaturated Compounds; 
XII. Tautomeric Change; XIII. Migrations from 
Side-chain to Nucleus and Other Rearrangements; 
XIV. A Review of Some Stereochemical Problems; 
XV. Applications of Kinetie Methods to Stereochemi- 
eal Problems; XVI. Stereochemistry of Elements 
Other Than Carbon. 

As explained by the author in the first edition, his 
object has been to give a bird’s-eye view over the field 
rather than minute details of more limited areas. 
Hence it is not, nor pretends to be, encyclopedic in 
character, but is a clear and compact presentation of 
those topics with which it deals, and as such is cor- 
dially recommended to all interested in organic chem- 
istry. Paper, binding and press work are excellent. 

Marston TAyLor BoGcert 
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SOCIETIES AND MEETINGS 


THE AMERICAN MATHEMATICAL SOCIETY 


Tue forty-eighth summer meeting of the American 
Mathematical Society was held at Vassar College, 
from September 8 to 10, in conjunction with meetings 
of the Mathematical Association of America and the 
Institute of Mathematical Statistics. The attendance 
was about three hundred, including a hundred ninety- 
seven members of the society. 

The Colloquium on “Topology of Manifolds” con- 
sisted of four lectures of one hour each delivered by 
Professor R. L. Wilder, of the University of Michi- 
gan. An invited address on “Transformations with 
Periodic Properties” was given by Professor W. L. 
Ayres, of Purdue University. A symposium on “The 
Applicability of Mathematical Statisties to the War 
Effort” was held jointly with the Institute of Mathe- 
matical Statistics. This symposium consisted of two 
addresses, “Statistical Prediction with Special Refer- 
ence to the Problem of Tolerance Limits,” by Profes- 
sor 8. 8. Wilks, of Princeton University, and “On 
the Nature of Mathematical Statistics in Quality Con- 
trol,” by Dr. W. E. Deming, of the U. S. Department 
of Commerce, together with discussions by Professor 
J. H. Curtiss, of Cornell University, and Dean Walter 
Bartky, of the University of Chicago. Eighty-nine 
papers on current research were presented, 34 in per- 
son and 55 by title. Nine of those presented in person 
at a joint session of the society and the institute dealt 
with problems of mathematical statistics. 

The buildings and facilities of Vassar College were 
made available to members and their guests. 

T. R. Hoiucrort, 
Associate Secretary 


THE ARKANSAS ACADEMY OF SCIENCE 


THE twenty-sixth annual meeting of the Arkansas 
Academy of Science was held at State A. and M, (9. 
lege, Monticello, on Friday and Saturday, May | 
and 2. 

Papers were grouped in two sections, namely, , 
physical science and a biological science section by 
read in a joint session. The evening session was de. 
voted to a round-table discussion on science teaching, 

Owing to transportation difficulties and other war. 
connected difficulties, the far eastern state trip proved 
to be somewhat of a handicap for normal attendance, 
About thirty-five heard a total of sixteen papers. Mp, 
R. J. Anderson, acting state geologist, who discussed 
“Strategic Mineral Resources of Arkansas,” provided 
the special feature of the program. The factory trips 
scheduled for Saturday morning had to be abandoned, 


because of war-time restrictions on visits to factories 


working on war contracts. 

The academy published its first volume of “Proceed- 
ings of the Arkansas Academy of Science” in May of 
this year. This volume contains an early history of 
the academy, a copy of the constitution and by-laws, 
past officers and members, as well as papers presented 
at the twenty-fifth annual meeting of the academy 
held in 1941 at Henderson State Teachers College. 

Officers elected for 1943 are as follows: 

President, L. B. Roberts, Monticello; Vice-presi- 
dent, C. E. Abbott, Searey; Secretary, L. B. Han, 
Fayetteville; Treasurer, T. L. Smith, Clarksville; 
Editor, D. M. Moore, Fayetteville. This is the fifth 
of a five-year term for the secretary. 

L. B. Hay, 
Secretary 


SPECIAL ARTICLES. 


VITAMIN CIN THE WAR 


WE know that Germany has, for a few years, been 
using vitamins for special fighting forces. Great 
Britain, too, has been alert to the value of vitamins 
A, B, and C as aids to the war effort. We must do 
more than supply our own armed forces with a vita- 
min-rich diet. Under certain severe conditions soldiers 
may need dietary supplements of certain vitamins. 

This is especially true of vitamin C, ascorbic acid, of 
which the United States used 17 tons in 1940 and may 
soon reach an annual output (synthetic) of 100 tons. 
However, our allies are getting much of this. 


Loss IN PERSPIRATION 


Vitamin C is destroyed by infection and by a num- 
ber of industrial poisons of a military nature. It is 


also lost in appreciable quantities in heavy perspit- 
tion.! One important industrial organization, obser\- 
ing many heat prostrations under very hot working 
conditions, adopted the practice of giving each worker 
daily a tablet containing vitamins C and B, and com- 
mon salt (all lost to some extent in perspiration): 
Improvement in general vigor was most encouragilg 
—and there were no more heat prostrations. Similar 
conditions often exist in war areas in the tropics and 
in North Africa. The function of the vitamin C may 
go beyond mere replacement of the amount lost. It 
may combat heat shock. 


SHOCK 


Shock results from a number of causes, so vitamil 
C therapy ought to be considered in all such cast. 
1R. E. Bernstein, Nature, 140: 684, 1937. 
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Dr. Georges Ungar, of the Free French Forces, now 
at Oxford University, found that guinea pigs injured 
fo an extent that otherwise would have caused 100 
per cent. mortality survived when given considerable 
vitamin C immediately after injury (subcutaneous in- 
jection). Delay of one hour reduced recovery to 50 
per cent. 

The question naturally arises whether shock of vari- 
ous types in man, surgical, for example, may not be 
lessened by adequate administration of this vitamin. 
Private reports from a group of physicians and chem- 
ists in a certain large city show that in numerous in- 
stances intravenous injection of a sterile solution (20 
ee) containing one gram of vitamin C, partly buf- 
fered, produced astonishing recovery from severe post- 
operative shock. This treatment is being tried in a 
few medical centers and might well be tested by sur- 
geons in our armed forces. Numerous investigators 
have reported a deerease in the ascorbic acid concen- 
tration of the blood plasma following operations. 


ALLERGIC SHOCK 


Allergic shock, perhaps through the histamine 
mechanism, lowers the vitamin C level of the body. 
In a study of hay fever by Holmes and Alexander, 
just completed at Oberlin, it was observed that a high 
percentage of sufferers showed a very low urinary 
excretion of vitamin C. Administration of 200 or 
500 mg daily caused decided improvement, or even 
remarkable gains, in all but three of the twenty-five 
patients. Soldiers are not immune to hay fever, in 
season, and might profit from this research on effee- 
tive dosage. 


Wounp HEALING 


Rapid healing of wounds is a matter of military 
concern, so it might well be noted that vitamin C plays 
an important role in healing of fractures? and of 
wounds in general. The health of intercellular tissue 
depends, in part, upon an adequate level of this 
vitamin. 

Medicines must be given the armed forces. If ocea- 
sional syphilis is to be treated with arsenicals* * some 
of the uncomfortable results are diminished by an ade- 
quate preliminary dose of vitamin C. 


BENZENE AND TOLUENE POISONING 


Benzene and tolune are industrial solvents of impor- 
tance to war industries as well as basic materials for 
manufacture of T.N.T. and other explosives. They 
are somewhat toxie in liquid or vapor form. Joseph 
Hagen,® after studying the blood and urine of animals 


2J. Hertz, Brit. Med. Jour., 2: 980, 1936. 
3 Mahlon Delp, Jour. Kans. Med. Soc., December, 1941, 
*A. D. Vail, Jour. Mo. Med. Asn., 38: 110, 1941. 
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poisoned with benzene, was convinced that benzene 
destroys vitamin C. He extended these studies to 
printers exposed to benzene in their work. His con- 
clusion was that “a detoxication as well as a repair- 
ing action of the poisoned blood formation centers 
may well be attributed to vitamin C administred in 
the ease of chronic benzene poisoning.” 

One of the large rubber companies cooperated with 
me by giving 100 mg of vitamin C daily to 100 work- 
men exposed to a “safe” concentration of benzene and 
toluene vapors in the factory air. After a short time 
37 of the workmen reported feeling “less tired” at the 
end of the day. Ten felt in better health generally 
and only 31 reported no gain. The management ex- 
tended the experiments and will report later. A firm 
in Canada is also cooperating in a study of these toxic 
substances. 

T.N.T. Polsonine 


A confidential report from a T.N.T. plant in Britain 
strongly endorses the vitamin C treatment of workers. 
Details of diagnosis of T.N.T. poisoning are ineluded 
but can not be given here. The physician in charge 
firmly believes from tests that T.N.T. destroys vitamin 
C. As treatment the poisoned workers were given 
100 mg daily of vitamin C (ascorbic acid), “each dose 
being followed by one drachm of bicarbonate of soda 
in solution.” Of course, the soda reduced any irrita- 
tion caused by the ascorbic acid. 

To quote the physician, “The results indicate that 
vitamin C therapy is very effective in the treatment 
of T.N.T. poisoning eases. Excluding one fatal case 
(proved to be impossible of treatment), I have treated 
suecessfully 57 eases of severe poisoning. The re- 
sponse to treatment was rapid.” 

In cooperation with an important powder company 
in the United States I strongly recommended giving 
every workman handling T.N.T. a daily dose of 100 
mg of vitamin C. This is now their practice, al- 
though I have no report of the results. In a number 
of T.N.T. plants this preventative measure is being 
taken. 

A chemist employed during 1940 in a T.N.T. plant 
in Central Europe reported privately to me that the 
company physician noticed poorer health in the work- 
men during the winter season when these peasants 
had no fresh fruits and vegetables, rich in vitamin C. 
At company expense each worker was given two 
oranges daily, with excellent improvement in health 
and vigor. 

Poisoning due to tetryl (booster charge in shells) is 
now occasioning medical concern. If it has not al- 
ready been done, we should determine the vitamin C 


5 Joseph Hagen, Archiv. fiir Gewerbepathologie und 
Gewerbehygiene, 9: 698, 1939. 
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level in the bodies of workers exposed to tetryl and ) 


if it appears to be lowered start daily administration 
of 100 or 200 mg. No harm will be done. 


LEAD AND ZINC POISONING 


In 1939 Holmes and Campbell® reported that dust 
of lead or its compounds destroyed some vitamin C in 
the bodies of workers exposed to the toxie dust. Daily 
doses of 200 mg of this vitamin in most cases resulted 
in great improvement in health. These findings have 
been confirmed by Marchmont-Robinson.? 

The zine oxide fume given off when brass is melted 
is causing symptoms that are somewhat reminiscent of 
lead poisoning. A possible relation to vitamin C de- 
struction is suggested. 

To complete this list of items of military value, it 
might be mentioned that Dr. Louis J. Karnosh, of 
Western Reserve Medical School, had 100 cases of 
insomia treated with vitamin C and observed excellent 
improvement. It would seem that both C and B, 
could be useful in many cases of nervous disturbance. 

Harry N. 

OBERLIN COLLEGE 


NATURAL AND SYNTHEIC INHIBITORS OF 
CHOLINE ESTERASE! 

ACETYLCHOLINE and adrenaline, which are consid- 
ered to be the chemical mediators of nervous impulses, 
or closely related to these mediators, are substituted 
methyl ethanol amines. It will be shown in this note 
that the fact that both compounds are N-methylated 
may have a physiological significance, since it links 
both of them to interaction with the same enzyme, 
choline esterase. This was indicated to us by consid- 
eration of the structure of physostigmine, the most 
powerful inhibitor of the esterase. A large part of 
its inhibiting action undoubtedly is due to the methyl 
urethane side chain as shown by the effect of drugs 
of the same structural type.? The structure of these 
compounds and of other strong inhibitors of the 
esterase, e.g., methylene blue, suggests that the N- 
methyl group is part of the configuration essential for 
their inhibiting properties. 

In addition to the N-methyl group in the methyl- 
urethane side chain, physostigmine contains two other 
N-methyl groups in its indole and pyrrolidine rings. 
The question arises whether these N-methyl groups 
contribute to the action of the drug. The N-methyl 
indole part is of particular interest since it relates 

6 Harry N. Holmes and Kathryn Campbell, Jour. Lab. 
Clin. Med., 24: 1119, 1939. 

78. W. Marchmont-Robinson, Jour. Lab. Clin. Med., 
26: 1478, 1941. 

1 This work was supported by a grant from the Joshua 
Rosett Research Fund. 

2E. Stedman, Biochem. Jour., 20: 719, 1926; 23: 17, 


1929; E. Stedman and E. Stedman, Biochem. Jour., 25: 
1147, 1931. 
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the physostigmine structure to that of adrenochrome 
a substituted N-methyl] indole, which has been thought 
to be an oxidation product of adrenaline.’ 

We have studied the action of indole, N-methy| 
indole and oxidation products of adrenaline on choline 
esterase in human serum. The enzymatic hydrolysis 
of acetyl choline (0.016 molar) was followed by elec. 
trometric titration; 0.1 or 0.25 ml of serum were used 
in a total volume of 25 ml. The solution was 0.7 per 
cent. in regard to sodium chloride to exclude inter. 
ference from varying sodium concentration.‘ 

Physostigmine in H 10-* molar concentrations pro. 
duces a 50 per cent. inhibition of esterase under the 
conditions of our experiment. Indole gives a 50 pe 
cent. inhibition in a molar concentration of about 
10-2. N-methyl indole is at least twice as active as 
indole. The exact values are difficult to determine, 
since the compound is only slightly soluble in water, 

The oxidation products of adrenaline differed in 
their action on the esterase depending on the type of 


oxidation and on the py at which the oxidation was - 


earried out. Products obtained by oxidation with 
iodate or catechol oxidase® at acid py do not inhibit 
the esterase. Solutions which contain the enzymatic 
oxidation product of adrenaline show a strong inhibit- 
ing action after being alkalinized. Oxidation with 
bromine leads to active compounds which inhibit the 
esterase to 50 per cent. in molar concentration of 
10-*. On the basis of these experiments it can be 
understood that samples of adrenaline show different 
degrees of inhibition depending on the extent to which 
they have been exposed to air. The sample of adrena- 
line least active inhibited the esterase to 50 per cent. 
in molar concentration of 2.6x10-%. Another one 
which inhibited the esterase to 15 per cent. in molar 
concentration of 10-* doubled its inhibiting effect after 
exposure to air in a thin layer for several days. A 


large part of the colored inhibitor can be removed by 


charcoal or by recrystallization. 

These experiments suggest the possibility that 
under physiological conditions, metabolie products 
of adrenaline may be formed which have a strong i1- 
hibiting effect on choline esterase. Formation of 
active oxidation products of adrenaline would not 
only result in a disappearance of adrenaline per * 
but also, by inhibition of the esterase, in a slower 
removal of acetyl choline. 

Hetnrich 
Herpert Rackow 
COLLEGE OF PHYSICIANS AND SURGEONS, 
COLUMBIA UNIVERSITY 


pe D. E. Green and D. Richter, Biochem. Jour., 31: 5%, 
1937. 

4G, A. Alles and R. C. Hawes, Jour. Biol. Chem., 139: 
375, 1940. 
_5 We are indebted to Dr. C. R. Dawson for the prepat 
tion of catechol oxidase. 
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OcTOBER 23, 1942 


BACTERIAL GROWTH FACTORS IN SOIL: 

Iv a study of the nutritional requirements of in- 
digenous soil bacteria, isolated by non-selective plat- 
ing methods, special attention was given to organisms 
unable to grow in a basal salts-glucose medium to 


| which was added a mixture of ten amino-acids (or 


peptone) plus seven growth factors, or even in one 
containing yeast extract supplement. Such organ- 
isms, comprising approximately 20 per cent. of the 
isolates from soil, were found to grow well in yeast 
extract medium upon. the addition of a heated aqueous 
extract of field or garden soil, more than 80 per cent. 
of them showing good or sub-maximal growth without 
the yeast extract. For the great majority of the 63 
strains studied the growth-promoting properties of 
soil extract were dependent upon a factor or factors 
(not concerned with the ash constituents) present in 
the acetone, but not in the ether extract, and capable 
of being adsorbed by Norit and eluted with ammoni- 
acal alechol. 

It has already been shown that certain vitamins 
may be present in soil. Thus Lilly and Leonian? have 
demonstrated the presence of thiamin, while the oce- 
currence of biotin in plant and animal tissues readily 
accounts for its presence, particularly in well-fertil- 
ized soils. Furthermore West* has shown that measur- 
able quantities of thiamin and biotin may be excreted 
by the roots of seedlings. Since the organisms studied 
by us, however, showed no growth in the presence of 
the growth factor supplement, which included thiamin, 
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biotin, riboflavin, pyridoxin, pantothenic acid, nico- 
tinie acid and inositol, it is suggested that the growth- 
promoting properties of soil extract for this group of 
bacteria are to be ascribed to factors other than those 
listed. 

More than one such growth-promoting factor ap- 
pears to be present in soil extract, one or more of 
which are capable of being synthesized by certain 
other soil organisms having simpler nutritional re- 
quirements. Thus it was found that for certain 
strains the nutrilite effect of soil extract could be re- 
placed by a filtrate from cultures of bacteria capable 
of maximum development in the basal salts-sugar 
medium. For other organisms simiiar filtrates were 
ineffective, indicating distinctly different growth re- 
quirements. In the case of the relatively small number 
of isolates requiring yeast in addition to soil extract, 
it was found that the effect of yeast could be likewise 
supplied by filtrates of certain bacteria growing in the 
basal medium. The associative influence of organisms 
producing such by-products doubtless explains the 
ability of certain more fastidious bacteria to grow on 
the original plating medium which contained soil 
extract without additional nutritive supplements. 


A. G. LocHHEAD 
F. E. CHASE 
DIVISION OF BACTERIOLOGY AND 
DAIRY RESEARCH, 
DEPARTMENT OF AGRICULTURE, 


OTTAWA 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A MICROSCALPEL FOR USE IN EXPERI- 
MENTAL EMBRYOLOGY! 

A MICROSCALPEL that has been found to be very 
suitable for many kinds of operations and dissections 
may be made from the eutting edge of a razor blade. 
Such small sealpels have been used with success, prin- 
cipally in the microsurgery of experimental amphib- 
ian embryology, but have also proved valuable in the 
dissection of annelids, copepods and insects. The 
sealpels are easily made and are usually prepared in 
lots of ten or more so that they may be discarded 
When dull without loss of time. 

The razor blade used is of the thin, double-edged 


| ‘ype. A narrow strip of steel, which bears one of the 


cutting edges is broken off by clamping the blade 
firmly in a hand vise, then bending the protruding 


1 Contribution No. 156 (Journal Series). 

2 V. G. Lilly and L. H. Leonian, SCIENCE, 89: 292, 1939. 
>P. M. West, Nature, 144: 1050-1051, 1939. 

1From the Division of Anatomy, University of Cali- 


fornia Medieal School. 


part of the blade sharply against a glass plate or 
other smooth, flat surface (Fig. 1). It is important 
to clamp (i.e., break off) as narrow a strip of the 
blade as can be firmly held in the hand vise for this 
will minimize the time required to finish the scalpel. 
Care should be exercised upon inserting the edge of 
the blade into the hand vise to avoid dulling or nick- 
ing the cutting edge. 

The shaft of the microsealpel is made from a fine 
embroidery needle, the tip of the eye of which is 
ground away on a fine emery wheel or oil stone, leav- 
ing two prongs (Fig. 2). Between these prongs, the 
small portion fractured from the razor blade is fast- 
ened by means of solder (Fig. 3). In order to make 
a delicate joint, the soldering is best done with the 
use of a rosin base soldering flux and by first coating 
the prongs thinly with a layer of solder (tinning). 
One end of the razor edge is then coated with flux 
(only) and inserted between the tinned prongs of the 
needle. The prongs are pressed lightly upon the point 
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of a hot soldering iron, and a smooth, sweated union 
between the prongs and the strip of razor blade is 
obtained. 

The shaft of the scalpel (i.c., the needle) may now 
be clamped by its pointed end in a needle holder or 
pin vise, in order to facilitate shaping the blade of 
the microscalpel. The shaping is accomplished by 
grinding away the back of the small blade with a 
fine emery wheel or oil stone to the desired shape, 
exercising care to avoid grinding the cutting edge of 
the blade. 

The shape of the blade and the angle which the 
blade makes with the shaft of the scalpel depend upon 
the use to which the scalpel is to be put. For the pur- 
poses of experimental embryology, the blade is ground 
to a gradually tapering, delicate point of nearly mi- 


Fig.2 — 


croscopie dimensions. A moderately fine blade is 
shown in Fig. 4. 

In use, the shaft of the scalpel is held in a needle 
holder or pin vise. Incisions are made in amphibian 
embryos by inserting the tip of the blade into the tis- 
sue of the embryo and then gently stroking the sur- 
face of the tissue above the edge of the blade with 
a fine glass needle or hair loop. For coarser work, 
the scalpel may be used in conjunction with fine for- 
ceps or jeweler’s tweezers. 

With practice, a dozen of these small knives can be 
made in a half hour. It has been found most prac- 
tical to store extra scalpels by sticking the pointed 
ends of their shafts into a large cork and then insert- 
ing the cork into a wide-mouthed bottle so that the 
blades are protected from moisture and mechanical 
damage. They also may be coated with oil or grease 


until ready for use. 
Arruur B. Burcu 


SCIENCE 


THE INSECTICIDAL ACTION OF 
PHENOTHIAZINE 


PHENOTHIAZINE, an organic compound Which jg 
non-toxic to humans, is effective as a urinary anti. 
septic,t anthelmintic,? fungicide® and insecticides 
The compound offers promise as a substitute fy 
arsenicals, especially in codling moth control. 

The effect of phenothiazine upon the America, 
cockroach, Periplaneta americana (L.) was inyegtj. 
gated. The compound is toxic to the roach, acting 
entirely by contact with the body surface. No tox, 
effect results when the chemical is taken into the 
alimentary canal. When applied to the body surfge 
phenothiazine passes through the exoskeleton and js 
converted internally to a compound believed to be g 
conjugate of thionol, present in leuco form. Th 
latter compound must reach a definite concentratioy 
in the haemolymph before the toxie effect is produced, 
The effective concentration of the thionol conjugate 
in the haemolymph is correlated with the particle size 
and with the quantity of phenothiazine in contact with 
the exoskeleton. The most rapid kill at the lowes 
concentration is produced with particles of the 
smallest size. When an equal amount of phenothiazine 
in a larger particle size is in contact with the body 
surface, the lethal concentration of the thionol con. 
jugate in the haemolymph is not reached. In this 
case only a slight uncoordinated leg movement is evi- 
dent, and recovery is rapid as the thionol conjugate 
is eliminated through the Malphigian tubules. 

Ingested phenothiazine has no effect upon the roach, 
although undergoing oxidation primarily during its 
passage through the mid-intestine. The wall of the 
intestine is impermeable to phenothiazine and to the 
oxidation products formed. 

JOHN W. ZUKEL 

DEPARTMENT OF ZOOLOGY AND ENTOMOLOGY, 

Iowa STATE COLLEGE 


1F, DeEds, A. B. Stockton and J. O. Thomas, /ow’. 
Pharmacol, and Exp. Therap., 65: 353-371, 1939. 

2 P. Manson-Bahr, The Lancet, 239: 808-809 1940. 

8M. C. Goldsworthy and E. L. Green, Phytopathology, 
29: 700-716, 1939. 

4 E. H. Siegler, F. Munger and L. E. Smith, Jowr Boo. 
Ent., 29: 532-537, 1936. 
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